Suppression of human growth hormone (GH)-releasing hormone-induced GH secretion in pentobarbital-anesthetized rats after electrical stimulation of the midbrain central gray and several raphe nuclei.
To investigate the neural mechanism involved in suppression of GH secretion, we examined the effect of electrical stimulation of the midbrain central gray (CG) and several raphe nuclei on human (h) GRF-induced GH secretion in pentobarbital-anesthetized rats. A concentric bipolar stimulating electrode was implanted stereotaxically into each nucleus under pentobarbital anesthesia 1 week before stimulation. Blood samples were taken through a cannula placed in the right atrium via the right external jugular vein. Under pentobarbital anesthesia, 5 micrograms hGRF dissolved in 0.3 ml saline were systemically applied through this cannula. Ten minutes after the infusion, plasma GH was increased from the resting value of 28.5 +/- 7.1 ng/ml (mean +/- SE) to 686.1 +/- 62.0 ng/ml. Biphasic electrical stimulation was delivered for the first 10 min. When the CG was stimulated with a current of 500 microA, hGRF-induced GH secretion was markedly suppressed. However, even when the stimulation site was outside the CG, hGRF-induced GH secretion was suppressed. But with a smaller current (100 microA) the suppressive effect was observed only when the medial portion of the CG was stimulated. This suppression was abolished by prior lesioning of the hypothalamic periventricular nucleus (Pe), in which most of the somatostatin-immunoreactive fibers in the median eminence originate. The stimulation of the dorsal raphe with a current of 500 microA suppressed the GH increment at 10 min, but no suppression occurred with a current of 100 microA. This suppression was abolished by prior lesioning of the Pe. Electrical stimulation of the rest of the raphe nuclei had no effect on hGRF-induced GH secretion. These results suggest that electrical stimulation of the CG suppresses hGRF-induced GH secretion, and the most effective area is the ventromedial portion of the CG. These suppressive actions may be achieved by activation of the somatostatin neurons in the Pe.